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ABSTRACT : PROBLEM TO BE SOLVED: To etch a nitride compound semiconductor or a compound 
semiconductor selectively with respect to a base by oxidizing the surface of the nitride 
compound semiconductor which includes aluminum or the compound semiconductor 
including aluminum at or prior to etching and then etching the nitride compound 
semiconductor or the semiconductor in vapor phase thermochemically. 

SOLUTION: With the use of etching gas which is a mixture of a first gas comprising 
halogen gas and halogen compound gas. a second gas comprising at least one of 
hydrogen gas and inactive gas, and an oxidizing gas, etching is conducted 
thermochemically with a compound semiconductor which includes aluminum as a base 
layer. For example, after a Si02 film 8 in a gate electrode fonnation region is removed, 
thermochemically etching is conducted, using an etching gas which is a mixed gas of HC1 
and N2 including 02. When an n+-type GaN layer 7 is etched and thereby an n-type 
AIGaN layer 6 in a lower layer is exposed, the layer 6 is oxidized with 02, thereby an 
oxide film 11 is formed and etching is formed stopper completely. 
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=5: & ^ 2 i?.);^?^ .> ig-fbtt^'-X .> <7)?I-^^' 7.-J]^ c^^j: h x -y 
^ > y ;*'J?v ffl (, > , T/L' 5 — i:. tr-t-tf f t^f!3^#f* $: 

iRS^(C:^fl:^6U(.- x -v ^ > ^- -r h J; (c L ^1 .h 5: If 1S 

[00 IS] Z<^mm^)^2ir>^mii, ■'^rny-ytj^.t^ 

^■-^^ mim^^it-^^^w-^mtKmizBAt^mzj:- •/ 

[00 19] :i<7i%Bficr>m3(D^m^. VNDir>;^'.7.ti 



•y^yfy/.X^m^K T;L-Sj:LT;>Ar t-A., /j^o, mm 

ixTii 5 -'yi^^'^t^j:\>^it^^m^mi^imtmizm 

fb^WCCx ■y^y:^-tlX 'I iz ItzZt $:nmftZ> it 
^!}%ii£#(^^;)iMtRx y ^> i5'':^a-c'$> I. .- 
[0020] -li7.).?|Bfli')m4i7.)?6Bfl{i:. .'Nny>y{r.7.fc 
jatO^ziryit-^^fJxcr)^, -tjcryyt^y v i — A, i^;- 
^.^ 1 <?:>^'xt7\mfLxtiXV^^^'&fj7.c» 'J ■h<r):i/-^^ 

•y'^yy^:x^^vK Tii-z—'yM.^-^j^. -tj^-o. mm 

b ^w&Lt •thm.\mik{t^i;mm{-¥(^)mi3L-y^yy 
■jimx'hh, 

[002 1 ] «Iso^Bjcom5c7)?gBJ{±, .^sn •>-'>- 

< t t-:^>{>^4.^--&^2^.)*'.Xi:I§fb14;^"xti7.)xg-^;«,' 

■'^m^mw^mKmzmtm'^i>z:£. -^-f-y^'^h x o c 

[0022] >Ii7)^B|<73.S6i7)^Bj{i^ .>\v3lryy]7.ii 

X w \ D y > -f b-^^^a x ct) -j •hco^i'-Ki: < 1 1 — :ftr z^, ^- 

< t i.— :^A^^■^^-SlS2^0;^?.7..i:lS^b14>!?"Xb^o^^^•■ 
.:^ ''o ^ -1. X 'y f - ^ i?- ;;!7".X 2: ffl W Tjl^ — ^I^^ i-tf 
Sfb!|^^lb-^!f?!l*»#:^Titl!Si: LTTyU 5 x-^A^-^ 
^ ^S'fb!t*)l^-fb-^!t*)4^?»#&SfRB^t^fb^eillCX -y 

^y Xr>{zLtzZt ^ItlS >: t-^ ^*^ffic?)K 

[0023] >I<7.)^B^iOm7c7.)feBj(j:, rsxit y y xii 
X W N D r y-it-^^^'XiD 'J ■h<^ J^-^j: <ti, -Ijt^ h ^ 
1 <7^ff.xb:^^Mfjx.isXV^^iS^:^':7^C) -> -hcyyti: 
<bh —1i-h^ t£^^2 ^7.) :^'x b cyift^fix -h- h h x 

oyyts <b^ -n^tm. fb $ i l/c fb-^!r*F4^»* ^ Ttffiii -t 

LT T/l. 5 XT>/, i ^i:v vfb-^!f^^^(*:*r 
-fb^fl^tcx -y f - > a J; ^ (c L C t ^!tf m b^h^ 

[00 24] ;<7)3%ej5'),^S<7.)f6BJ{i:, .^nd ir>'x5xfc 

< b ^—-)^b^ht£hW.2aiilxb <50?ft^;?^"x/j^ji>/i:-i.x 

T^mb L XTfV S xt>A^#t ^irv >Sfb!(%)^-fb-^!rW 
g(**:}5itP,B^j(cf!tfb^&^)tcx y ^ -2. J: -3 (-c L C 
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[00 25] 3 T-, m i tlx m^^u-u>' nd 

X. ( X= F . C 1 , B r ) Xf)i> ... ifc. .''Noy> ft 

l'y/..7,i?)— ffl) , fl:tt<Q-I(C(.iHX (X=F\ C I, 
Br) .'^Dy>.i:K^^:^7)ft^!tl!), mfW^tCtiM.t 
«CX4 (X=F. CI, B r ) .>^'aV-yh7\mh 
wMto^Y.^<r)i]7.. flf^fi^tcfi^/LWCHs X (X 
= F, CI, Br) t-t'T'J)^-.... m2<r)ii'y^y LTfflt> 
'■>:il-S.^vStt^'-7.{i:, :S:jit:&^(C{i:Ni; , Ar. Xe, H 

e y ^'.) x'h h ., * ic , x •:/ ^ > yomc^M tm 

)k.-^hfzmz\t^ Wmz\t, :.ixh(^if} Mzl^MjZ . vS 

(O. ) , .Tfc.W,^ (Hi O) , ZLiSfL^^'^ (SO2 ) 
tSctti'lSftS* (NO, ) (7) -h^n-yt^ < >: 

ffi? (1:14 ^-t-t? l?Hl»,4'T'c7)J«i3'iim-r 7 x-?is-ft4- 

[0026] itz .. X ^ >- yii , it:-S^-X f - >- ^ii 

{i, X •y^>'^'{±, AMe^fcti. 5 5 ox:w^9 0 0-c 
tJ.T5'.)?agT-4f 0 . -I^IT', x-/^> ^'■"S-S 5 or J; D 

9 0 0-C J: 0 i;«v>rSST'if :^ > tex y f - >- ^^l?!) 

tijiV'Timxhhmim^.i i i -vs^.(tg-q^!)¥#«j 
t i> ( - , :®x -y f- >' J: vn'tmx'h h m-{m^^ i 

Z i7)x >y , if 3i{:{i ,600 r tJJi S 0 0 ^C\:J. 

Tc.y<S,m."u'j . 

[0027] d <^mmc7)m 9 (^)wm . rn- = x a ^ 



^j^^^i ^'^mm^hd'^mMF^f^m t a- * l , 7-/1,- 

ij'-trj: Offi?^^iL;t3ffiSn*rT|-L , A^o, T/l- $-'::7AS• 
■iri^-^ mm^f^it-^m^^mimx-mM-LX ^ ^•s.gn^v) 

^mimxmhixx ^ ^Kc^ ^an-^iOTtuui^JiMi: -/mm. 

[ 0 0 2 S ] Zff)?^^<rm 1 0<7)|T&Bfl{±, T/l SXOA 

L , A^o. T/L 5x.7A2r-&S^V»SM^!|S^t-^!f?!l^* 

[0029] C c^mmzti\ -^X , AffiWtCti , T7l^ 5 X 
';7A^i-Oafl:iti!).^>^t^!rS5^»#:«iA 1, in,. Ga 
i-,.,, Nifzfzl. 0. 0 2SxSl, 0£,v<l)-<:' 

0 . T./1. 5 XT^ A ^ :5r t •>a'fi:*^^-fi:-&*«?^##:(± 

Gai., I n, N {tztzL . O^zSl ) X'$ii>... iffi 

(Cji, mti£. BGa I nPN, BGa I nAsN. B 
Ga I nA s P N^if A^'W^^iX.!. , 

[0030] ij^ioi ^ t2lS)j!c$:ix/>:::i^l|BB(ci=3i >-r 

^fb-&!t*i^2gf*J) -!> ^Jill:^!fS!i#^f*//x -y ^yy^ix 
h.: ^fUcjktL, r;i S-'^A^irOa^bitli^^fL^t*!^ 
^*J.).i.V >ii:-fbM^a¥2S(*:{i, x-yf-> i?-;4rx4'(C#i 

iL^itfb1±*'.7.{C$/i$fL/::>^, J>l.l.»{±, X-y-^>' 

ymzWiitfJ^'m-yixtz t ^> (c , ^ixlz^iix I, T n 5 x 
A A^mf t $ ix-C £7jSffi{c?rM $ ix -5 Ig-ftMi^x^^ (c 
J; O^MB'dtzx-y^>-;?'$ix^rv>. ■t'ki:>-io. t-a Sx 

oA^^s >a«^>^i:-&!f*i4i#*s>iA^{iib-&!r*i4^ 

, TiVLX'X'i & Tyl.- 5 ->> A ^^trS-fl:^?!l^^b^!t^ 
v^i-fL-^ipDili^^tclr^ LX , <i{J'^{cSitR 
e'5(CX"/f->--^'-^^.Ii://-C'#?.. iZ-c. .Ic7)x-y^>' 

mm-) V »{4-fi:-^!rw®tt:*D i t-^r/L- $ xr> a -^t^a 

•fM*!^ fb-^ti^f*$) I. V >{4 fb^!t?!l4MSf!|xl:Mffi7/:t L 

i±^izi&mx'mm-^ixh(7)x\ X -y ^ y v<7Mmm^^ 



XCID: <JP2000164926A_J.> 



•(S) 0 0 0- 



164926 (P2000-16.JLS 



[0031] 

r&U±XzQ a N , A 1 G a N . Gal n N^>i:V)fift 
I 1 -VSSfb^*^!)4^2gH=:*'/^^-^.Ji'rffi/iL:^t?l 
3t2rSi.>SA^ iT\ Zixh<^mim^A I I-VS?JL 
^tl4^#(2iv*imi^Sfl:^^ffll5£:ft (MOCVD) mz 

[0033] ifL ^>i7:)aft:?*i^ I I I - vsgft:-^t*i4^i 

-f-'L yftf" ij ( T M G ) . A 1 WM >LXV \) X 
Til 5 ^T*? j^. ( T M A ) . In WM tlXh'J:^ "J-H 
y'J'^M, (TMI n) , Nli:f^fi: L-CT>^-r (NH 
3 ) . nS^Mt«!li^JK-/N-> LT> 7> ( S i 
H4 ) , pmTM^C0¥-J<y]-tlX>^'n^>'?i/ 
jL—)V-?!?'-^^iy'OJ^ (CPv Ms) im^^h. ^LT- 

(ClK?at:-A 1 NS/i(±G a N >6»*3^:'5.As -y 7 rM^^-R 
^■^ttztk. NHj ;*';^i-}ttt'*'A^)«ftvaS*r 10 0 0 
Vm'(BZ±^^-^t. -'<-y7rS±(CGaN. AlGaN 
^.-i:"2rfi!c*$-ti--5.. JICIT, Ga I nN^'hVjI n Sri" 

^^s^l:^%.^I 1 1 -vmit^m^mi^z:s^-R^-^t^m^ 

(Ctl. liK^RiaJS*: 7 0 0-80 Or CTIf , #BI«,79".x 
[ 0 0 3 4 ] <5:(C. G a Ni7)j: .y f- > ^^JSgiOfi^^Jf, 

rS:^±(-A 1 NiT^^tiGa N-^'<i.t-|> fSrSfiicSt J; ^> 

x.«mi7)GaN®S-fi!t:ft$ii--g>. mz. Z<7)Ga.Nm±lZ 
Xh^-( y'Wm$:^'rh S i Os 

-r-s. Ov *o. ix-txs^i ^^'MzHc i /f.x 

0 0-- 2 0 0 c c . 'rn i ni'.joSSTaL , 6 0 0~S 0 
0 '■Ci7)^jgt- 5 6 0 -^i-Pal , * X ■•/ ^ (C § 

[ 0 0 3 5 ] la 1 {i, H C 1 ^ 1 0 %#t;x -y ^-v^'il 
1 0 0 c c .- iri i nC'.)gJ4T1^L^'*n3 7 0 O CT' 
G a N Jii7:)X •:/ ^ > ^7 o ?^ >: # o>:z. -/ ^ yymm t 

It S X -y ^ >- S ( T ) t X y ^ > ^- as h COBS i 

[ 00 3 6 ] 112 J: '9, HC UCJ;SG aNi'.jX-y 
^iiit^^mi>zx ^iji'^Xh ^) , •cf;KEi7^;S'ffi-ftx^. 
/l-^-ti 1 . 4 3 e V-C'J,^T ^ <!: , X -v -^>'.mS{i2S 
S.IZJ: 0 . 1 n in -'-m i ri ( 6 0 0°C) •h^h2 0 n in/ 

ir. in ( 8 0 or ) vj±±xmm-t z > *'T'S= 



tHrb-h., tfz. Olio. x.v^->-7'(c(iB#|lEijlil7'i' 
'i-< . H^reKcJ; o-cx ■y-i-yifm^^^'M'i.zmmthZ 
t-/i^X^^<ZtbH:>/j'^,.. 

1 0 0 3 7] <!rJz. A 1 G a Ni^)x -y ■f-y rmmc^MM 

^Mna. iiK<^-)X'jizLximLfz.: t-r. cm-^y 

T-^Tmm±iZA 1 N^7^^{±GaN/jwt,;5:^.fgjSfiK^(2 
J;-g..'<"/7 Til$-fi5t:i:$-ti-7t:t*. ,IW<-y 7 tJ1±(CG 
a N ;i Rgft $ -tt , ? I ^ lo! t C i'JG a N Ji±(C J? $ 
0. 5/.'.rriiOA 1 G a N/i*-B5t:R ifllZ^ Zi^)A 
1 G a NJ1±(CX h 7 -i TWMTr^-th S i Oj 

*ffljR5;i-^ ... , z <7)c [ffl-tf 7 T rmn 

^f^mfmzm7.-t^>. iXl-Z. O., ^O. 1%-g-tyN. 
X(CHC 1 /!y\X^p;r.$£7)fl|^T'^^L7^^X-y^>;7';?yx 

r]RJC*Pr*]C 1 0 0 — 2 0 0 c c . m i nCDvjgM-eSl 
L , 6 0 0 — S 0 0 ■Cs7.)?aST- 5-60 :5i-rQT . iiCi^^x 
•y ^ .X (C $ <3 L , .1 ft <7Mm<^i A 1 G a N S 

(?) A 1 flfigitti 7 % , 1 5 ?oiJ J: I.*- 5 0 % 3 Ttc^tC^- 
— Jt5SiO/::^»^(;:, cffi^?-7 r TSMJl^CA^ 
L , zaMMi>'m^\z-:i--j^y^f!y.\,z'^ h LJt. 
[ 0 0 3 S ] ^ s H C 1 ^ 5 % t-tf X -y ^ > :?-;ir.7. ^ 
1 0 0 c c /m i n COafiT'?:t L^A^' '^ 7 0 0 CT- 1 0 
■Tl-ra A 1 G a N ^COX y ^ >'i?-5r hZh: 3 (iO 
^f:[<7) I. »-f X . A 1 Ci a N ® {± i < X -y >-y S 
i\f£-f)^^>tz... Ztazn^-. |5|B^^cx•y^>'r;^r'Xt$^> 
L7iSiJc7.)|^M<7)G a Nji(7.)*Si7;>^aS<7)«$ *-}lKL/i 
*^35 5 nrriT-S) •r=5r'1:)*>s GaNiftiiftl 
5 5 n mX y f - f Lfc . 

[0039] ?^{c, H C 1 1 0 ^^ti-x -y ^y7'i]7.. 

1 0 0 c c / m i n 50iiK4T't5i L^*>'4. 8 0 O'CTS 
O^PbIAI GaNe£0Xv^>'^''S:ijt:^£i7ti: do, 
0 , 3 mcnWMO-) t ^-r il i> . A 1 G a N Jl (i { 5 1 ^ t'X 
•yf-> y'SiL75:j^»»-:>7^-, diUcttL. |5lB$(c:x-y ^>-7■• 
;^'7^(c$ ^> L/cS'J^Oi^itsfc'JGaNSti, *1jl . 6xanx 
•y^>';?'§ityc., 

[0040] ±3^(7.) J; -3 LTx yf- gt;;>^*^/:> A 1 
GaNJl(7:):R®$r7££Sa:?-®(S^ ( SEM ) (-C j: 0!K 
^L7t:h.r S i -7y^9X'm->ixfzm^>:. S i O 

Lxt^h'j t-!:whA-f^zy.ti^x%hnB.x\ m&-£n. 

[004 1 ] ±m<^y^ 0 (C , Z omWZ'\t. G a NJiA>' 
*^ 1 . 6 m X -y ^ > T'^iVZ . A 1 ^flcStib*' 7 .^oi?:) 
A 1 GaNS, -r>i-.t-><>A lo.o7C;af,.s,jNS«ix>/^ 
> $ J "L^- v > , c <7) A 1 G a N ^ <7;itx -j^y 7lt<7M 
E&{.i2*eiJ{c{ia®«cHC 1 izmx^miz^M^'A 1 

WL&CJA 1 5'Ji35jPT-i,:;'c|:^'X-y^>';?'ittt^.^»-f ^ 
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t 0 0 4 2 ] . ZC^M^Mi'M 1 c^.mtMmizJ: h A 
1 G ci N G a N I-I E M T<^Wm'f3i^lZ-:>\, s^^-t 

3 {z?jk-tx ') iz . c m-^fy T i rmi^ i ±(c , a i n a 

■rdtG^W3^'-:>t!:7^.>\-,yrM ( H^-fr-t-" ) ^/Mt, 
■r>F— 7GaN12. T> F-7A 1 GaNJi3. n 
MT-I^Viit L-CffJ/Ji S i t!?^" V--y^^ixfc n' SA 1 G 
aNJi4, r> F-rGaNBS, nM^^sEt^.t L-T{?iJ 
.IHS i AiF-7"$iX7"^nSA 1 G a NJf 6*5 J:t*^'nS 
L -C PH»(C S i // y^-y^ixtz n* SG a 

7&)iiiiv;^:i**S-it^.. r-rt:', r> f— 7°GaN)i5ii 

tt-T^^ff.-l. n* SA 1 GaNJi4fcJ:L'^nSA 1 Ga 
nm(AiM^^^mXhh . ttz. T> F-7"A 1 Ga 
N®3^)J5:${j(5iJ/:tf 3 0 0 nm, iVg^A 1 GaNg 
4c7)15$(Sf?l|^{f 5 n in, r >- K— 7Xt a NJf 5^^)!?$ 
{if5iji.{fl 5 run, nSA 1 G a N JI 6 C7.)J1$ ^±^lJi.{^• 
l 5 n nu ^GaNg7£0W$(i(5iJ^t{f 1 5 0 nm 

[0044 ] ;^:(C, 114 {C^n-r J: (c. f^iJ^ltfC V 
(Cj;')ri* MGaN)17i7;)^®(CpiJ,i{fJ5$*'0 . 4>Lt 
TriC7)S i O2 MSrJgBitLT^^f^. -SOS i O, MS^rU 
V ^ 7 - J: t/x y ^ >' ^•(■C J; 0 F;r.^iOX F 7 >f 7° 

X ^ y yi--l± . m t i£ . 7 -y IS5%x y f - y-^ m ar S v > 

[ 0 0 4 5 ] S i O. fliS -r X ^ >f'-?x 9 1 

LT. PJ;t{fR I E^tCi: 0, T>'F-7"A 1 GaN« 
3 (Cjl-r * "C-x ■y f - >- ^-'-r <■ C «0 i: # cox •■/ > ^' 
}l^${i(5<J.t{i'0 . 3 5umTh^. 

[0046] ir.iz, msizm-tx-'i^z. u v^'^y ■(- 

i^'xi-y-t.^ — >'2rx-y^>':/v.x ;'h LT S i MS 
^x y ^> ^J--^^ C k (Cj: O^nS a .. 8 b 2r?^B)<;-r 

A l/AuH (I13i^ii:-r) *:ffM-1-|. .. .lc7)i, >- 

Xh r<-9->-i ^^)±lzm^^ilfzT i ,-- A 1 /A urn 

tthicm^t^ ('.J7h^7) , ziuzx-^x. ma 

S a , S b (^:)Wy^lZto if 2. n * SG a N Jl 7 ±{C >^ ^-F 

iiv-xmm9isj:in-u^ ymmi o»'»s:^^^.. 

>! 5'.)f|:. V - X^IS 9 J: t.'=' F l- 1 0 c^mmM. 

un&<~t^fzibi,z. mm, N; ^mn., soo-c, 
100 47] mz. meiz^^tJ: ^z, <J v yyy <- 

illXfx.y^yyi.zX^') , f-YnMW>WL%S^o>S i O 
, MSarr^*L.:^^f^c. HC 1 >:0, S-O. l?6-^t>»N. 
>5'.)iff^:<?'XA^-'":.^-'3, HC 1 «rl 0?o#t>'X-y^->-;?- 



^ S V>T , 7 0 0 -Ct- 3 0 mt^z:^ ■-' >' 7' 
2:^t:'.. ii7:)i:^^')n^ ayGaNJ17(7.">X y^>:^^j5^$ 
fiS^jO., 15umTt')l. Zcf)^-^. Z(7.)t\* SGaN 
Ji 7 A'X y ^- > 9'^iXXTm^'> n M A 1 G a N 11 6 Xi^m 
Hi I t^m.'^.VZ Oy n iS2 A 1 a N ® 6 <7;>.^Hi//x y ^ y 
y^fjxMz^t-ixhO. (c$^,$iLTe§ft$i'u A1B« 

,1 c?;)X -y ^ >-;J''(i^^{:ff± L , L fzij^r-X Z(r,n ^ A 
1 G a NS 6 {iii:<X y^ iL^rtv. 
[0048] H 7 (C:T^-r J; ^ tC , n S A 1 G a N 

®6c7;).ft®t:ffM^iL/::iSfl:lli ir, ntif. y-m 
ihoyx. .y ^ yym"^, 1 5 0-4 50 'xKryH^m^ \) > IS 
t t^\t <J ymt mMt Sr^pSiir .t -t^JZ -y ^ > ^?K5r.ffl 
i »Tx.y^-> 7•B3j^^-' .. 
[ 0 0 4 9 ] mz. mmcvvmzx 'oitmzmtii: 

a:$A'0. S^^rn^'JS i O. ^frJfJEStLTifs, R I 

tc J; D X y f-v < -y Z raz i '->T , . H 8 iz^-t J: 

XV^S i O, M8c7)»StCS i Oa jti-^^^^.-^'f K'^* 

[00 50] 'J vt^yy ■< — (c i o Fmsr^ 

L^-f:^, mmm^Mmzi: *}-^m>>zmuiTi.yA 
i^$iLf-T i /Anmt t h (cr^i-rs ... zmzx -> 

T. l219(c^-rJ: fUC. nSA 1 GaNJIb-hv-s -y h 

^ -mm L y- vmm 1 3 -//^t^ ps? it ^. , 

[005 1 ] WJitC J; 0 . gH^i: if-g. A 1 G a N/G a 
[0052] Z CO A 1 G a N /G a N HE M T tfcV > 

T a , m-?^?f JlT'^j T y Y -y'Ga.nm3h 

i^mX'hh MA 1 GaN;i4iiJ:l.':nSA 1 GaN 

met co^rm^i&Mztiif^ry f— tg a n® 5 (c-:- 

[0053] zcrm 1 J:ix«\ ^J:cO J; 4- 

® <?£7jfij.c^,$-#^C:.i:A«T*-l>o -r^/f?*?. i^'-F«® 
?^fi!t-PM(~fe ft -5.1-1* SGaNJi7c7)Xy^>^-, -f^^ 
iyh[)'ty.JC.v^y9'(7)mzU, TJiOnMAl GaN 

m 6 f/mta l TtiBt.-st-x -y ^> •■^//^^(cff iht-i>co 

T', y-hmMB^W.mztilf:^ Z<7) nmA l GaN« 

6<7.m-^(7M:}^^^''^< - zcf)fzibm.^^nmx'$)hTy 

F-7°G a NB 5 i: F^^E 1 3 i: i0rBl£0gggl5:Zf) 

11 SA 1 G a NJi 6 c^m-^ (c J: 0 jE5i{ca^-r i> t -h^ 
x"^h., ifz. z(^)j:oizy-h'mmm^w.mzt5if7^ 
n' siG Nmi in:) -^y^x.-^^ y^'-A'^^X'h^z t 

±fz. Z(7)>J-b:XJZy^y9'(7MAZl,i^ n* SGaN® 
7J3j;U'nSA 1 G aNm 6iZimMt>^±l'hcr>z:?f5±-t 

mis 1 0 (±i«^ -v rmmc^yn* mg a n Ji 7 itcjfM 
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fz . Y- V WmmWa^^-ii It t H G a N Jl 7 r 

x^-^ 1 2 srffM L t y- i-mffi 1 3 * s 

i> -^f I- 51- -II X -^f 1 2 CM $ c7) 2 f^'l H$ (, i^-;^ 

y- vmm. i 3c7)±a;c7)^&{i+'«-(c±& < -r^ c t // 

tJ.±(:J:0. ^-ttff^, ®iS- ±m*c7)A 1 GaN 

0 a N H E MT .1 > h . 

y>mA 1 GaN.- Ga 1 n N^-J^frL— f-'<7)i^3t:?fi* 

(cot>n:f«iB^-r^.... 

[00 5 5] ZC7.)m2cr)mtmm.tzib\,^Xii. t-f . m 

1 Otc^-fJ: ot-. cffi-»f 7 r-f TS^2 l±t;, Ai 

T , n ELT-m^b Lxmnf S i *f K-T^itf^ n SG 
a. N Ji 2 2 . n MT^m tlX WHmz S i V-r^ ix 
nMA 1 G a N f7 >•/ 2 3, T> H-roG a I 
n NvS'l4M2 4. pS^ipfiir*! t LTpiJ.tJf M s//b'-r 
^iXfZPmA 1 GaN^5-y Hfl2 5fc pS^¥>6!H?) 
tlx mmcM g 3&^' K-7'$ ^LTt: P MG a N if 2 6 -rM 
<X^:S:*-tt •§>.•. Cl^T'. naGaN®2 2{in|i!l^ffic:) 
a> hmt^O, pSGaNJi2 6{±p{Bl)miicO:3 
7 riMAl G aN;? 9 •/ KS2 3fcJ: 

L'^pSA 1 G a N 7 KJi 2 5<7JA 1 ni^ltitmz.li 
0. 1 5, Ga I nNat4e24c?)I nyMJttiM^ttf 
0. 0 5T*.>?., S?^, >m^>c7)Jli7j;i:${i:, f5ij;l{i\ 
nffiGaN82 2{i:4xirfu nMA 1 GaNi?? :/ KJl 

2 3{±0. Ga I nN-^'|4JI2 4(3:0. 0 5 ju 
nu pMA 1 GaN.^^-y H)12 5(±0 . 5x'.m. pS 
G a N Ji 2 6 ii 1 rn T'^t) . 

[00 56] vW-. 0iJ.ttf C VVmzi 0 pSG a NS 
2 6C:)^mizmm!^^-^^0 . 3xtm:':)S i Oj M (El 

h^ '(ymmz.>^:?—~>p''^?^,. mz. zcos i Ov 

Ms-x -y ^ >' X > LX . H C 1 i: SSfti^jO, 2: # 
L-Ni i:i7)jff^;?lfX/j>r3^-C) . HC 1 $r 1 O'^o^P^*, O 
2 *0. l%-t-L"X-y^>';///.X*:ffll>-r, 7 5 0'C-C- 
1 D#I3, pmo a N;I 2 6«7.)^ft:^X -y ^> ^-Srff o . 
::ixt-J:-:.T, HI liZTn-tX'jtz. pSGaNJ126 
^^JAfE.cO.y. Vy4 Vmmzf^9-=~>y^ix^. Z<7-)t^ 
C:cOpSGaN;i2 6*>X-vf-> ;7'$ilTTil<7)p 
MA 1 G a N 7 -y HJi 2 5 -y^i'Siai L T^^Dt^T'C i^) nS 
A 1 G a N® 2 5 C0^m//X \y f-> :?''X?>.4'(C^i:fl?. 

m.WM2 7//ffM$:il^C>:(-J; 0::<7JX-yf->-^'(i:^ 



i&(Cf?:il:L , L/i*'-:'TC:f.)paA 1 GaN ^'^ v HJI 
2 5(i^<X"/^> ;/.Sft^-(,>.., Ly^//''..-<: , pS2Ga 
N Jf 2 6 X'W.hi\.X t > h ^^c^) r> S! A 1 G a N ^' 7 K 
J12 5^.)±ffi>; pSG a NJi 2 6 T'S;bilT V >:5:V >^>i- 
(P) P S2 A 1 G a N 7 7 y I -S 2 5 0)±M t Ji ii^tl'dlCo 
^r3'/-:.Ti.»T|Sl— ^ffl±(C$)^... ttz. ;<?:)X-v^>^ 
i7)^:tz{i: . |3lB#(2 . p M A 1 G a n 9=7 ■:> K -1 2 5 *i J; 
t/pMGa N)i2 6£7)7--— ffiiil, -ciL^^d 1'— 
■7° $ ixfz M s A'vStt ft $ f c ^ . 

[ 0 0 5 7 ] , X v ^ >' y .X 7 >; L T ffl i h iXfz 
±}&coSiO> B^rx-y^>'m*L7t:f^-. Hi 2(c^ 
-r J: (c, PJ.t(.l7.y^ -y .7 'J > i^-'-ffilc i 0^ra(cl?ij.t(f 
m-^i>^0. SfJLmi'.iS i O2 M2 S^Jf^Bjc-T'S.. mz^ 
S i O > ^ 2 8±(C 'J y iJ- ^ 7 1 -(C J; 0 p {PJjlilS 

fS ifz\k, c<7ji. v-x bvs-^— > *-x -y -^^ y^y^'yh 

LTS i O2 M2S^X :/^> y-r-2.C ttcJ: i9ffln2 
S a Srff^Bg-t ^ ... ^ iOMP 2 S a (J-iipStipiJA tf 5 At mT' 

/ P t ,. - A u W^W,^ ltz%.. V i-'X h it^ — >- a: -?-(7.) 
±tzfflM§ii?t:T i ,/■ P t AuBitt itcRft*-^^. 
CaiC J; T . ^0 2 8 ac7)g|l-i:^{2fc{t|. p MG a N S 
2 6 ±(.z p ftUmtS 2 9 *^?B.BSi ^ ix S , 

[005S]^}^{c, s i o. M2s±{ciJ y^^77 ^- 

0Mi{^lSS.//3 y.tni5'.)R)t5EJi;;|^<7)i, i.-;.:^ V.>\9 — 

x-y^> 7'vx7 h LX. mntP^. I E&(- J: 0 , S i 
O2 M2S, iSfL:M2 7. pMA 1 GaN^'^-y K/i2 
5 , Gain NvSttl 2 4 *5 il/iiMA 1 G a N 7 -y 

JI 2 3 r )ii<J^x -y -f - > ^--r . , 'J V i?- 7 7 -f - 

®(Cf?iJ.tif T i ,.-'A 1 . 'P t ./A uMSrffMf . <*R 
C L- i^XFvN":? — > *--5-i7.)±tffM^iX/iT i ,/A 1 
•'Pt/AuHt i:i.{cRft*t-&. ^ix(CJ:-:.-C, nM 
GaN)l2 2±{;n(pi|m®3 OZ/ffM^fc^. C<7>f&, 
J:c'.)nffli)Kffi3 OiOtf*!l!jS*jt2rte<t-.5.7'^«6lC. mL 
iif. Nj. #ffl^, soot::, 1 Q%a)M^X:l'=~—}V7: 

[0059] tJJitC J: 0 , Se^i: ■^■?> 'J y i-'MA 1 G a 
N..- Ga I nN4^2»(!^l.— f^y/S^jt$n^,. 

[ 0 0 6 0 ] iOlft 2 <7)^«^.{C iixtf, Slift^X -y 
^ > J; '9 p MG a N Jl 2 6 2r .X }^ ^ 7°ff5.K(CV sr^J' 

MGaN)12 6*''^4-|. 'J -y^gPr. ^C7),:.^G a 

2 6 g#^=^pMA \Q'^M'7=y-\' ?-)I2 5 ICttfS** t 

U -y i-'ISji^fJR&-r-& i h ifX-% ^ tc J; 0 . 

3^, P^A 1 GaN ^ 7 y FW2 5i5j;L';"pMG a Nil 
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mo ci N Ji 2 6 (7:)' N'.^ — -> yi7:);^*^«Sftfl:¥x >•/ ^ >' 
^•■-(:'«ffl'?--s. C c rj'-C-^ Z bl^zX ':) . Cc7.)i-S14 fl:i');t: 

[ 0 0 6 1 ] mz. z<^Mmi'.^m3c'.mmnmizj: ^. a 

1 Ct a N G a N H EMTi7)i?3t:^ri£(-::ot ^TlftHfl-^" 

•7 

[00 0 2] l^)m3^^.)MEfl:5FJ.(Cfcv-rC{i. ^-T'.. El 
1 5(c.T:i-ct :j(c. cK+?-:7T-f r£t^l±£c. AlN 

T . T > ]^ -7 G a N 1 2 T > A 1 G a N if 

A 1 GaN.fB4 , r>' H-rGaN/i5toJ:t^*nS^T* 
Wt L'C(vi|;Lii:S i //F— 7''$iX/'^nMA 1 GaNJiS 

Disftfl^a 1 'rmi&-t^>.. mz. nSA i oawiieji 

GaNgT'i-biciX-^ii-S. w-lT, T> H-7^GaN/i 
51^^^-^^^, SA 1 GaNii4toJ:L*^'nSA 1 
GaN/iO{i:'^;-fK*^^iiT*$>'&. t,tz. T> H-7'*A 1 
GaN]g3c7.)ecl±f?y.t«f 3 0 0 nm, SAlGa 
N®4 <7)}^i-iiPVLi£5 n m . T> F — 7^:7 a NM 5 cr,) 
W^lii^VJi l 5 nin , nSA 1 G a N if 6^JiS$ (if?"] 
;t(^15Tiin, Ti* MGaNJl7<7;ii:$i±f^iJ;itf l 5 0 

[0063] ;•>:(:: . H 1 blcin-Ti {c . f^ij.tif C VD 

mizx 0 SO ^.Nm7c^.)r^mizmti,£m^f)^o . 4 
y y ^7 7 -ioXt^jz v^y^^i^zx 0 BtTE^^^jT. h 
Tv-^4^<.^aj;jv/^:^7fSiP.tiK.>4'^>. -^.^s i o. IKS 

[0 0 64] ;>:(c. s i msiix^^^^^yy-r^.^ t 

LX. mrMYi I Ev£(Ci/) , T> F-7\A 1 GaNg 
3 (CjSf ^. ^ ^ y ft h . vl C^.) t ^ ^OX .y ^ >' 

^${i:f^l;t{^0 - 3 

[0065] ,[217 (C^-r i (c , U V 7 7 y 
S r X -y ^ > C^-f h Z t (C J: 0 P3n S a . S b Sr^f^JjJc-r 

mz^ mtim^mmmzj:o-^mi'zmniT i / 

Al/AuH (H^i^ii-r') SrffM-r^i). vWc. ^ct:)^^' 
7.fws-:5'->'^-fi7j_t.(cfl:M^iL/'2T i 'A 1 /Aum 

yti>izmt:t^^^ (';7h.^7) . ziuzx-',>x. mu 



Sa, Sbi;^.)gP:h'^(Ct:J(t^-,n* SO a NJi7±^C'l:il.'f 
i L y -.7.mffi 9 13 X F u -<> mm i o //bis &iL^> . 

I ^.)f:S: . y 9 J; f-' U > miS 1 0 c^MWM 

iA^i&<tlfzMz^ mtil, N. SOOT. 

1 0 Jfc?):^^4^-:•■rx-/l2:^T:). 
[ 0 0 6 6 ] mz. [) ^y^yy A SiiV'JZ -/^yy{z 

x^i. Y-vwMmwm<y)s i o, ms^^mikLtz 
\k. HC 1 tN. hc 1 Sri 0 

%-^Ox y ^y ffjT. ^ffl . 7 0 0 r T- 5 0 TiT^ . 
fifl:^X'v-f-> vico.h §^r)ri* SGaNJI7 

(7:)X-y^>/j;RS(i$^0. 1 5;Lim"C-^)^. Cl^^^tf^. 
■I^JiV MGaNe7**x-y-^>'^$iir . Tii^)nS 
A 1 GaN®6CO«B(CffM$iX7'^l§'fl:)Kl I'/j^'^UUL 
;^^D#.f;&.-c:*:: i^'^^x -y ^ y L L fzt^-.^ T 

(7)ri^A 1 GaNe6{i^<x-y^>'::r*$ix^-i/ \.. 

[0067] c<7>fft. n 1 (r>'mmmxzi5\'^hm:{\LW. i 

^^)A 1 GaN/GaN HEMTerMit-r -!> 

[ 0 0 6 s ] z(7:^m3(mm^mxzxfat. m i o^je 
[ 0 0 6 9 ] mz . z: 4 i ^ u 

•v>-S!A 1 G aN/Ga I n ^mt^l^^'f C^M7S.1f& 

i^z--A^xm-tt. 

[0070] z<Dm4<^mmmmi'Zt5^^xii. tt". m 

ISiZi^tXoiZ. cffi-^f7r-f Tffit3^2 1±(C. Al 
NtfzitGaNfj^htc^y^yyrm (El^^) "titL 
X . n M^M*^ t L f?y ;t if S i F - 7" $ n S G 
a NJI2 2 . nS^TiliiHiOi: LTlll^mtCS i //F-r$i'l 
nSa A 1 G a N 7 7 -y F® 2 3, T>^ F— 7^<7)G a I 
n N i&tm 2 4iSXWp mr-^^ tLXmtl^M^'/)'^ V 
-y^iXtzpSlA 1 G a N 7 -y Fif 2 5 

ith. mz. V y 'y'^^mfmrn^m^tzu^Hzto^f^p 

S A 1 G a N .9y^ FS 2 5 cry^m^MtPMizmitt^ 

zbizxDmim2 7^mj^th. mz^ psa i Ga 
N77 v Fii2 pmT^mt ixmmi'ZMs^^ 

V-r^ixtz PSIG a Nil 2 6i fS.^^it^ . ZZX\ 
nSG aNii2 2 ti: n f Jimtl^?-) =3 >^ hMtKc^O . P 
mOciNm2ei,ipmMMcozt>^:P ^ hmt^h. nSH 
A 1 GaN77'y F® 2 3 toiL^^ p^A 1 GaN^7-y 
¥m2 5C^.^A \ m^tammO . 15. GalnN^S 

Zi'L^-:.^-)m<Dm^ii. mZi£. nMGaN/I 2 2ii4/^ 
rn , n MA 1 G a N :^ 7 -M^'Ji 2 3 {i 0 . 5 jm m , G a 

1 nNi-SttiI2 4{i:0. 05;urn. pg}AlGaN^7 
•yF/12 5id:0. 5;.im, pSG a N/l 2 6 (i 1 /.unT 

[0 07 1 ] mz., mmcvD&i^zxDpmc'c^Nm 

2 6(7')^mizmti£m^t}''0 . SAimC^-yS i O^. 1^ (H 
^ii-r.) ^.ffML/::f*, ^c=^.)S i O. JK$rU y^'77 >f 
-fcckC^'x -y^yfizX om^aWj^l uruc^mj^c/.)X 
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Il^x -/^> ^''■7.7.;7 > L T - HC 1 i; 1 0>m.^fJ 
HC 1 arl O^o^trX vf-y^'ii^zXSrR^V* 
X. 7 5 0 VX' 1 0#Fb1 p S G .'d N ® 2 6 C^^it^x. v 
^ ^T -) . w ixlz X'jX , mi 912 W^-^i. 'J . p 
S2G a N ;i 2 6 ^/e)T^<7).^ I- "7 -f rfj-ttcfcv 1^ 
§ il ^ . -I ^)^-^ , C i?) p S G a N Jl 2 6 T^^i'x y f - > 7' 
^ixX , TJfcT) p ^ A \GB.n9y ■:' F Ji 2 5 oy^M^Z 
fM$n;^ji§(l:Jl 2 Tji^SStB L/cBS^T Mi7;)X y ^> f 
{i^-^CC#il: t , L 7t»'-j X C (7.)p S A I G a. N ^' 7 v 
I-'J12 5{i^<x-yf->:^''$il^-t>... L/c//oT, pM 
Ct a N S 2 6 X^ioixX \ ^ h gPi^fi') p M A 1 G a N 7 
■y FJ12 5i0_t.n> pSG a. N;i2 6TII.bil.Tt->^V-> 
^;5i-c7)pMA 1 G a N 7 y Kii2 5<7J±BB.> JijI^H^ 

>-7-c7)|^iC(i. [s]B#tC. pM A 1 G a N 7 ■:> YM 2 5 
J: p SG a N Ji 2 6 r x-.;l t> 'ni->ix^ ^iX h (C 

[0072] x-y-^>^--ex ?' t \^ xmv^hixfz 
±J^c7.)S i O. M5:x-y^> :7m*L/--f:fe, S2«'.)^Jfi 
ff?®t::B(t-g> S i O, M2 S(7)ffl*^i^I.:J.r^(7)XSi:|5i 
■m:TM^mi\.. SB^>f -1. U -y v'SA 1 G a N„ G 

[0 0 7 3] :i<r>%A<r)%mMm.zi.ix\f, m2<nmi& 

[0074] .i:)±. zc7.mm(7mmBmiz-y^-^xm(w^ 
izimLti:^-^. z<7mBfiii^ ±.ii^(r)mtmm.izm^-^ix 
7^ h i^tii^ < . c (^)wn<7)mmEM^zm-^< #«c^) 

[0075] mui. ij*i7jii 1 -.^4 <^mtmmz-i6 

^\Xm-ftzWl:m.. ISit. W^Sf. ia*^. fi!t*&^^;{ij>< 

[0076] ±a>c7)i^ 1 *i cttf^^si^j^s 

ff^.^iCfcl'Tti, ir MGaN«7ty-.xmfi69*i!j: 
t'="HL- -f >'l:ffil 0$riiM$ -^T - ^i'Mi* MG 
aN®7c?.)ft;J:>D(Cn* ffiG a I riNBarfflir*. Z(7)x\ 
' MGa I nNS(-y-;^fl:fiE9*5j;U'h'b-< xliffil 
O^tgMS-ttlxtoCLTt J: < , ico*i-^(c(±. y- 

xmm 9 J; t>' u- -<> 1 0 io^tftt jgm ^ i 0 ikm 

t&mmz i A 1 G a N. •- G a N HE MTli , l:^-^ 
nmTh ^ r > H-rG a N if 5 c7.)±Tt:«^(ftf.&iiT' 
nSA 1 G aNil6tiJ:t.'= n* MA 1 GaNJl4^ 
ixttTt , 1/ ii:)H>^ .y':7'/L' F— 7'3y«7:) H E UTX'h -5. 
Z(7Mmii. m^^fTmX'$}^Ty K-7-G a NJI 5± 
tClE^ffi#&^f ^> ^riMAlGaN^b i)mm $ tXtz . 
t UoC5>-i>JliHEMT^-'. m=Fi^t^mX-'h h nMA 1 Ga 

6 ^izm.'rmnmx'^)?) r y v-yc a n;i 5 

m^iXti^ \,-^h('))hmHEMTtlXhJ:Vy, ^C-^iZ, 



m^'nMt LTfi, T> K-7^GaN;i5 5'>ftl>D 

[0077] ^tl. M?Jt\ A 1 G a N G a NiOV?-® 
|ii^)X y ^ > ^-{Cfcl >-C(i , A 1 G a N Jitilgftti^-.X 

3r# t ^//.7-.fflfi5c£7:)x >•/ ^ > i/y/.?. T'x y ^y ^'^n 
GaNS(CjiL.;t:.hwOt\ x>y >;?••//. 7. (ci^fL 
14?5X2ri^.SaLTGaNJIS:X-v^> 7-L - ■c<7.)T^,c?.^ 
A 1 G a N Jf rnraTx y ^ > (f ± $ -tt ^ ,. ii -SrlS 
OjI-T " .t C-i 0 , mM(^yt3.M.C)A l G aNJic7).fSia(C 
jE?l{-S'|jl$-ti-.&C.h7&'T'S Z<7)X o^^f^ >'^fl' 

s<)xy-^>;^''(cj; I), mmm^j:m^^mf>si'^7^zti}^X' 

&-2>... 

[0078] 

[ ] i:).±.mm ttzxo iz , ^ c^mmz j: i x 

it^^i^mw-^ . Tmzn l TJitj-^-^t-sj^a^tx -y 
[iiffi(7)^#^-tji0fl] 

[01 ] GaNJic7)X vf->rB#rBT^X :/^>;?-ai$.h 

[02 ] G aNJic73x-y^>-:^''";a.Si;x ./f->-;?-®K.h 
<5'Wf^arS^-rB&*60T*)-§. ... 

[03 ] ^ ^')^BJi^.)ig 1 iomtMmizJ: .5. A 1 G a N/ 
G a N HE MTc^MiMyj-^^m^M-f />*^<7)ffilfaP0-C' 

[04 ] c^)^B^c7)m 1 J: .g, A 1 G a N/ 

G a N HEM Ti7.)K7t::?f S^iJJBJ-T -g. fz>hc'Mmmx' 

[ 0 5 ] JI s-^^Hflc?).?^ 1 <r,mt&mmiz xhAiG^N ... ■ 
G a N HE MTc'.mi^yT-^im-t^rzit><7.mmmx- 

[06 ] ^ cr)^B^oym 1 <7)^SiEff:^S(C J; A 1 G a N. ' 
G a N HEM Ti'JMjt::^SSr|5iBJf -I. tz^^ymmmX' 

[07 ] <Ii7;)^Bflc7)|S 1 ^mWWmiZXhA 1 G a N, ' 
G a N HE MTC?mi^-n'^i%%B^-t7^fz>^:>(7MmmX' 

[0S ] <r)?m<rm 1 (T^MIa&iiMi^zXhA l G a N/ 

G a N HE u-fffmm.-nm^mm-t h -ttii^oy^mmx' 

[ 0 9 ] <! i7:)^Bjc7)|S 1 c73^]Htfffi?fii(C J; A 1 G a N,.- 

G a N HE M^a)Wi^-nm^wiBmhtz^(rmmmx' . 

[010] c: <r)^B^a-)W. 2 (rymkWmz i u -y vm.A 

1 GaN/Ga 1 n N^^^U— r<7.)S$5t:^a^|aHS-r 



cnnnirv e.iPonooiAdppRA .i > 
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cm 1] z(7Mm<^M2^.mt}mmi'Zxr,* o •vi.^giA 
1 G a N Gal n N^^gf* u —fmm-nsxTmfi^ 

C HI 3 ] c <^yW^c^y% 2 c^mtmms^z ^ -g, g v A ' 

1 GaN - Ga I n\^mM\^V-^f0m^%-H'&^Vm:t 

[HI 4 ] zoM^fiC^M2<7mtmm^^z.x.h 0 -^i^mA 
1 G a N" G a I n N^mit^v —f c^.mm'jj&^ttm^ 

[El 1 5 ] zc^mmc^Msc^.mtmmczj:^-, a 1 O a N 
.GaN HEM Tc'mityi&'>m^M-tr^.tidbc^Mmm 

{ El 1 6 ] c c^Mmc^M 3 c^mmmmiz j: ^, a 1 o a n 
' GaN HEM Tamjs.yf& ^ Mm-t 6 tzi^bc^Mmm 

mil} z (7.y^m<^M 3 c^mtmmiz j: a i g a. n 

. G a N H E M Ti7)S^it::/5"aS:iSHJ-r '2>/--:^^)|SffflEl 

cm s] z^mmc^ym^^mmmmtz^i. o •vi.-SA 

1 G a N/G a I n N^®f*;U— ^■c^)^^!::^^^!^^^^ 



[(3193 ^c7)^Bj1^7:)B4 ^:)^i&m^.(c J; 'J >^^sy A 

1 GaN/ Ga I n N^mt^[. -rc^MyM.yfii:immt 

C El 2 0 ] m^c^m 1 i?:)f^J(:: J; h G a N.ff;4^2Sf* ^m^-^ 
fz F E T r vi^-^ttfrBiEl T'J) ... 

[112 n m^c^M2 0MmzXi>Ga.N9f^^^mt^i:m^-^ 
fz F E T Sr.T^-rttlrSElT J> h ... 

C El 2 2 ] fM^^T-;.^ 3 c?m(z X h G a N.;S4^«f*:^ffli' ^ 
fz F E T^'^-ritlr®ElT$>-g, 

[El 2 3 ] ijm(y'M4 crm^Ziih G a N^^«ft$:ffli-^ 
fz F Z T r ij^-^SfrraElTTf^ -5> . 
[W^^,)iaQfl3 

1 . 2 1 • • • c m^yr ■< ^WM. 2 , 5 • • • I'y 

K— rGaNJl. 3 - • - T>'H— 1 G aNS, 4 

• • • SA 1 GaNJl, 6 • • • n^A 1 GaN 
m . 1 • • • SG a Nil. S. 2 7- ■ • S i O. 

Bi, 9 • • * y-;7.fl:ti^ i o • • • F^-f >W. i 
1. 2 7 • • • mim. 13 ' • ' vwrn. 2 2 • 

• • n SG a Nil. 2 3- • • n S A 1 G a N ^ K 

24 ■ • - Gal nNiSttB. 25 ■ • - pMA 1 
GaNj^^'vKil^ 26- • - pSGaN®. 29- • 

• pffillWi, 30 • • • nffllJl:tS 
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